Silencing of human c-myc oncogene expression by poly-DNP-RNA.
Deregulation of c-myc oncogene expression drives the progression of many different types of cancer. Recent experimental data suggest that even brief inhibition of c-myc expression may be sufficient to permanently stop tumor growth and induce regression of tumors. Previous efforts in developing an inhibitor to silence the c-myc gene were hampered by low efficacy and lack of sequence specificity. Here, we report the synthesis of an antisense RNA inhibitor based on a new 21-nt sequence on a poly- DNP-RNA platform that can specifically inhibit cancer cell growth by silencing c-myc gene expression. Both c-myc mRNA and protein levels were significantly decreased in MCF-7 cells following treatment with this antisense DNP-RNA inhibitor. The control compounds with sense or mismatched sequence were inactive. When c-myc transgenic mice were each treated with a single dose of the antisense RNA inhibitor, in vivo silencing of c-myc gene expression was observed for up to 72 hours by real-time RT-PCR. Similar treatment of c-myc transgenic mice with unmodified (native) homologous small interfering RNA (siRNA) had no effect on the mRNA concentration of the c-myc gene. Injection of this short antisense poly-DNP-RNA into mice did not induce the synthesis of DNP-binding immunoglobulins in the host. The observed in vivo gene silencing by this antisense RNA inhibitor suggests its possible use as a therapeutic agent for cancers involving the deregulation of c-myc gene expression.